Time-course effects of antioxidants and phase II enzymes on diesel exhaust particles-induced oxidative damage in the mouse lung.
Mechanisms responsible for diesel exhaust particle (DEP)-induced toxicity in respiratory disorders are poorly understood, recent experimental and controlled exposure studies suggested that oxidative stress might be involved. To investigate the time-course effects DEP on nuclear factor erythroid 2-related factor 2 (Nrf2), a key regulator in cellular adaptive antioxidant response, mice were intratracheal instilled with 100 μg DEP/mouse and sacrificed after 30 min, 6 h, 12 h, 24 h, 48 h, and 72 h. We measured reactive oxygen species (ROS) as well as Nrf2 and antioxidant enzymes such as superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GSH-Px) and phase II enzymes including heme oxygenase-1 (HO-1), NAD(P)H:quinone oxidoreductase-1 (NQO1), glutamate-cysteine ligase catalytic subunit (GCLC), glutamate-cysteine ligase modifier subunit (GCLM) in the lungs. Additionally, histopathological changes were examined. At 6 h, ROS peaked, most of the enzymes were activated, and the histology showed the lungs were damaged. At 12 h, ROS returned to normal level and CAT activity decreased, while protein expression of Nrf2, HO-1, NQO1, GCLC, and GCLM increased, and the lungs were recovering from damage. After 24 h, ROS started to decrease and Nrf2 showed a decreasing trend at both gene and protein levels, while the lung damage had been entirely restored. These results suggested that a single exposure to DEP induce transient oxidative stress in the lungs, with time-dependent effects on Nrf2 and antioxidant enzymes and phase II enzymes.